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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery with excellent battery cycle 
characteristics, and battery characteristics such as 
capacitance and charge preservation characteristics 
which can restrain swelling of a battery when used at 
high-temperature. 

SOLUTION: Electrolyte salt is lithium salt containing 
fluorine atom, and nonaqueous solvent contains cyclic 
carbonate and/or cyclic ester and at least one kind of 
alkyne derivatives such as divinyl sulfone or 
methanesulfonate-2- propynyl, and tertiary carboxylate 

as expressed in formula (V) is contained in the v « v 

nonaqueous solvent by 0.1 to 10 weight percent. In the 
formula, RA, RB, RC denote each independently a methyl 
group, an ethyl group, a propyl group, and a butyl group, 
and RD denotes a hydrocarbon group with the carbon 
number of 1 to 20. 
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1) , KStl, 1 2 -7*~>V [R 1 =R* 

= R 3 =y^s. R ia =^^/us, n = n . mwti 

-^^--jVis? u^3f vvu [R' =*^J®^-, R 2 £R 3 

1] . BE&l, 1 -7^~JV* */U- 2 -^a 
[R l =7k^il^. R 2 =:7^~yi^ R 3 =y^vwg, 
R ,fl =^^/US, n = l] , ft&l, 1 -v?7x^U- 
2-^nt°^ [R'^^JS^ R 2 =R 5 =7x ^/U 
£* R l *=**/i-m. n = l] , ^ntr^yRi, 1 - 
*J**;\'-2-7u\f~;v CR 1 ^**!)^ R 2 = R 3 
= R lB ==>*/um % n = l] ft«S3|«ffett 

5o Y l =-S0 2 R ,8 cD4§<g\ 1 
-^fyV-2-yni: e ^ [R 1 = fcmjff*. R 2 =R 
»=*2vHi, R' B =*?vl^ n=l] , *9l/*A/ 
Tfr^mi, l-^xf;U-2-^Pt°^ [R' =fcm 

m*. r 2 ^r 3 =^*/um, R ia =**/um. n = 

1] . * f^X/U&^Wtl, l-^*tV**>\,-2-7 

[R'=**M^. R 2 =^^/US. R 3 =;*^ 
/U-S, R ,8 =^^/^S, n=l] , y^i^/M^K 
1 , 1 *7*>V* ^/V— 2 -;/n t°c=./u [R l =/fc 

^-a-S, n=i] , 1 -i?**/u 

-2~7*~>V [R' =R 2 =R 3 = **;\,& x R 18 
*&&* n=l) „ ^^y7;i//Jxyil~x^/^ 
n^^r>>/V- [R 1 ^Tk*^. R 1 fcR s 
^fl/yS, R' a =^^S, n=l] . *9^**Vib 
>-^l, 1 - 7 x x/P^ f /I/- 2 - 7" P t°x;l/ [R 1 = 
R 2 =^ni^/WS > R 3 =^/l^ R 18 =^ 
*/vm, n=l) , y^^^/U^V^l, l-v ? 7xx 
>V-2-7xi\?~,v (R' R 2 =R 3 =7^ 
—/i-S, R IB =*^vi"X, n = l] , ^f^x/u^^m 
1, l--^y^/U-2-^ , nb°^/W [R l =7kmm^. 
R 2 = R s =^3vWS> R ,8 =^/i^ n = l] fcif** 

[0 0 2 9] bmb— «sc (ii) -e«**tsr/w 

*VB»#(OA#«t l-ctt, Y 2 =-COO 
R 6 *5ctt//*yh^Y 3 =-COOR 7 CD^, 2-^ 
V-l, 4-v^— /l- i?**/Ui?jj — tK^— h [R fl 
= R T =*?vl'£, nlJ4tl) , 2 -7*1/- 1 , 4 
-^3*— *?*•*»>*?* — — h [R 6 =R 7 =zn^ 
^S, nttitl] > 2 -7*1/- 1 , /W 
^7x=/^- h [R 6 = R 7 =^oi^/US, n 
l^tl) „ 2-7*1/- 1 , 4-v^^— /U i/v^ u 
^^riX/l/^-^-h [R 6 =R 7 =^ 
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ct If-/ £ fcf3: Y 3 = — C O R 7 <D^£\ 2 -7*^- 1 , 
4 - v 5 *-— v>Tirx~h (R' = R f =*^vHK, n 
Ii4tl) , 2-7*1^- 1 , 4 yi, v?/nf 

[R 6 =R 7 =^/l^ nl^Tl) , 2-7 
*>-l t 4-Z/&—JU ^Wzn— h [R 6 = R 7 = 
^-/l^S, nliitl) . 2 -7*1/- 1 , 4-$?;*- 
— ^ v 5 ^^ n^^ri^^^/WTK^rVU— h [R 6 =R 7 = 
D^^r^S, nli^tl) ttjf30S*lf Y 
2 = - S 0 2 R 6 ^Octt5/^7tteY 3 =-S0 2 R' 
10 2 -7*^- 1 , 4 -v^^— /U v^t< ^V^/U/^^— h 
[r«= R '=^^ /U S, nl^tl) , 2-7*1/- 

1, 4 ^n/N^^yU^^— h (R 6 =R 7 
= ^DtWl, nte^Tl] , 2-7*1/- 1, 4-v? 

v^- p - h [R 6 = R T = p 

-hy/l-S, nttttl) , 2-7*1/- \ % 
—/V \?i/9 u^^l/^/Vfo*— h [R 6 =r 7 

[0030] mm-m^: (id x*mztiz>T 

20 R"fcJ;OT J =-COOR 20 (DS^ 3-^^rW- 

2, 5-^^-/1^ */\si/iJ*- h CR 4 =R 6 
= R b =R'=tK^^ R I9 = R 20 =^^/^ 

n=l] , 3 — ^rv^y- 2 , 5 -^/3r—/V v?^n 
^^^7—^^— h [R 4 — R*=* R 6 =R 7 = 

Tk^/m^-. R ,6 =R 20 =^^S, n-l] . 2, 5- 
Z?**/U- 3 -^3rv->-- 2, 5-^— /U 
S?* — b [R<=R 6 =R 6 =R'=p<^vl^ R' 9 
= R 20 =y^-/US> n=l] , 2, 5-v?^^/U-3- 
^^ri/V-2, 5 -^/ir—fV -s^*?vV'j3 — iS*~y 
30 [R 4 = R 6 =R 6 = R 7 — * */um, R 19 =R 20 =^*/U 

n=l] <b*b<5 0 Y 2 =-COR ,9 *)J: 

(/Y 3 =-COR 2 >i^ 3 - — >>^- 2, 5-v> 
^T-feT 1 — h [R 4 =R 6 =J*;um, R B = R 7 

=7kmm*. R* 9 = R 2o = **/i»m. n = u , 3 — 

^rW-2, 5-v 5 ^-— ^Dt'^-F [R 4 = 
R 6 = ^^/l^S. R B =R 7 =7k^J®^. R ,9 =R 20 =3i 
^/V-S, n=l) , 2, 5-^f/V-3-^^rv'y- 
2, 5 -V-X—jV ^T^*—h [R 4 = R B =R fi = R 7 
= **/iS, R i9 =R 20 =**^m. n=l] . 2, 5 
40 -S^jrf ^/W— 3 — *ci/l/- 2, 5-i^5h— A, i/7& 
t°**-h [R 4 =R 5 =R 6 =R 7 =>^S. R ,9 =R 
**=*.*,vm. n = l] tt^Vtf&ttS. Y 2 =-S 
0 2 R 19 ^oi:t/Y 3 =-S0 2 R 20 ^>^, 3-^*ci/l/ 
-2, 5-^^-/1- v^^^^^/W^^— h [R 4 =R 6 
= **/\»m. R 6 =R T =7k^^, R' 9 = R 20 =^^/l. 
n=l] . 3 2, 5 -v^— ^ ^ 

h [R 4 = K 6 = **/vm, R B =R 7 =* 
miff.*, R ,fl =R 20 -^.^S, n=l] , 2, 5-v^ 

^ */u- 3 -^v^y- 2 , 5 -i/^—zi- i/* ? i/* 

50 /U^^— h [R 4 = R B = R 6 = R T =7 C f^Sx R ,9 =R 
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,0 =;*?vuK % n = l] , 2, 5-i/*7-/U-3-^*c 
2, v^^V^/U*.*— h (R 4 

[0031] atriB— «a; (iii) -?m£*i,z>T/i>*c> 

R»#Oft#flilt, #Jx.tf, Y 4 =-COOR 2, *5 
iOT 6 =-COOR !2 Oi^ 2, 4-^*1>-vM:/ 
-1, A* ^^f/u^- tf*— h [R 8 = 

R « =R io = Rl , =3jc3KjW ^ % R a, =R 22 =^^/WS x 10 

n=l] , 2, 4-^**^-0-1, 6 - V*—/V 
*j3L<f-A,*J*—tf*—h [R 8 = R 9 =R ,0 =R" =** 
R 2 '=R 22 =^/l^ n=l] , 2, 

h [R 8 =R 9 =R ,0 =R' 1 = >3vu*, 
R " = R , *=^/wS, n=l] , 2, 7-*J* s J-Ar- 
3, 5-t^^^y-2, y-i/t-^^f/Vv?^ 

— h [R 8 =R 9 =R 10 = R" = ;rf^/l^ R 2 ' = 

R«"«^a; % n = i] <e^*rr&tL«. y 4 =- 

COR 21 *5<fcl*Y 5 =-COR"Ol^ 2, 4 20 

is- 1 , 6-$?tf— A> v^Tir^ — h [R 8 =R 9 
= R ,, =R n =**JDSH\ R z, =R 22 =^^/uS. n = 
1] . 2, 4-^=*r*> ? >< V- 1, 6-^>t— /V 
nW-F [R 8 =R 9 =R ,0 =R" =tK*^> R 21 
= R J2 =xf/uS > n=l] N 2, 7 -v^^/W- 3, 
5 -Hr9 9 i?4 is- 2, 7-$?*— /V- v^Tir^r— h 
[ R 8 = R "=r»«=r" R 2, =R 22 -^^- 
^S^ n=l] , 2, 7-^^^-/1—3, 
-0--2, 7 -i/*—/i> Vzfxi tftf-*— h [R 8 = R 9 

= R ,0 =R 11 =^^-/US > R 2 ' = R 2 2 =xf n = 30 

1] tt^S^fbtta. Y 4 =-S0 2 R 21 *5cfctfY 6 = 
-S0 2 R 22 ^ 2, 4-^**v^V-l, 6- 
i/jr~;V> Zttf^X/l-Tt^—h [R 8 =R fl = R ,0 = R 
' ' =**«^. R 2 1 = R 2 2 = ^ f /I^S, n = l] N 2, 
4 — ^^MJ-SM >- — 1 , 6— v^—/U >^/W/ft 
[R a =R fl =R ,0 =R" =**JDR^ R 21 =R 22 
= xf/H, n = 1 ) , 2, 7 -v^^vU- 3 , 

2, 7-v^— h 
[R 8 = R fl =R I0 =R 11 =^^/WS, R 2, =R 22 -^^ 
/WS, n = 1 ] , 2, 7-^^vU-3, 5-^*^ 40 
-f>-2, 7—i?*—A' isx-P^X/Ufr^—h [R 8 
= R>= R '* = R " = ^/u£, R 2, =R 22 =:x^ 

n = l] /.Cif^^Jf btt-Sc fcfcU *&Wte^*V 

[0032] BMB-«5t ( i v) t^JW/Myi 

**<DJK*:«i: UTtt, #Jx.tf. & (1, 
-2-/n^/H ^-tf^-f. [R ,2 =R ,7 =7kiSf® 
^ R ,3 -R ,4 -R ,6 =R ,6 =>^/US x n= 1] , v> 
(1, 1 -^^/u-2-^a tf^/U) # — h 
[R' 2 =R ,7 =*^Jj!C J K R ,3 =R ,4 =R ,B = R ,6 =3i 50 
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n=l) „ is (1, l-xf;M 
Dfc^/W) [R ,1 =R ,T =7k^®^-. R" 

= R' 6 =3i^yuS % R l4 =R ie =^^/VS % n = l) , 
i? (1, # — 

(R' 2 =R ,7 =7MgJP!H\ R- = R ' B ^^y^ 

?VUg. R'^R'^^f/Ug^ n = l] . ^ (1, 1 
-^^^-2-^X1^) |. [R 12 =R" 

= R ,> =R ,4 = R ,B =R ia =^?vUS, n=l] x is 
(l-xfx/W>^n^>>yl/) # — tf^ — h [ R 1 2 = 

R l1 =y^m^. R IJ iR M ^=^y^^fi/y 

R' 6 tR l6 ^^=^9^^i^^m. n=l] ^ 
[0 0 3 3] Kr|B-«SC ( I ) . (II), (II 

i) , (iv) ^m&tizT/^ismmwn^mte. 

a»«©lii:#Lro. 0 1- 2 011%, «co. 
l-10li%(DeiW^tV\ *fc, ^hfnyW^/W 

(vs) a*^*v^i:. mmmcomm 

It ft b D «»ttft*fiTt 5 r i ^ *> 9 , 

mm^mhti^^x^ i^iii^ito. o 

1-20 fift%, *f K 0 . 1-10 fi£%(D|SH^»* 

mm<DmK&M**mzm<: tmfets tiz>o $b^. is 

[0 0 3 4] ^«jK^S«K^««p$ttrv^««« 

mK^^tt^mm—^ (v) t?a*tt5^3«^/w 

TKvK^^^yWcfcv^T, R\ R\ R c «, ^tti^ti 

m&^xt^/um&ttte^/um-chZo r d ^ 

^^/wS, ^-^^s. /^/^S> 

7h7T^S, ^y^f^l, ^^r-^y^->/Ug x 

ftj^r^^C 1-20 (DT/u^r/^m^m^ 

yj^/um, s e c t e r t -^/U-g. 
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->/>S* 4yy—/i'&^ ^yrv'/i'S, ^yt^^f^ 
[0035] atraa— «sc (v) -e^^ssg 3^^/u^ 

[R A =R B = R c =R D =;*^vUg) , tV^y^x 
^VU [R A =R B =R c =^/l^ R D =^^/l-S) , tr 
^y^g^/nfcVu [R A =R B = R c =^^/uS x R D = n 10 

-^ntryuS) , e^yys^y^o^i/ [ R a = r b = 

7vU [R A =R B =R c =^/l^ R D = n -y^-sls 

m: , ^uyiisec-y^ cr a = r b = r c =^ 

fvwg. R D = s e c . tV* y >^>f y ^ 

fvW [R A =R B = R c =^?vl^ R D =-< Vy^A- 
S] > tV^y ^Bft t e r t [R A =R B =R C = 

^^vUg, R D = t e r t -^f yl/S] , tf/<yy»t 
*?vU [R A =R B = R c =;rf^i^ R D = n-*-^/U 
S) > fcV<t|^ sec -^^ [R A = R B = R C = 20 

^/v*. R D = sec-^f;H) , ^!)y»y 

CR A =R B = R C =^^S, R D = n-/^/V 
X] > ^<yy»f^ (R A =R B =R c =y fv^S, 
R D = n— rv'/l'S] , t°^y >-^^^>/U [ R A = R 

ylKr^ [R A =R B =R C =^^/US > R° = n-K 
rV;wS] , tv^y^^tf^/u [r a =r b =r c = ^ 
A-g, R D = tf ~/i-g] , K'^yi/mTVsu c R A — R B 
= R c =*^vl^ R D -7y/H) , fcV*y ^Ifc^nx* 
/l^/W [R A =R B =R C =^^-/PS, R D =-7vs</U*?/U 30 
S) , tf^y a^/l/ (R A =R B = R C =^/P 

R D = ^^^yug] . f/^^Sp-hJ^ CR A = 
r b =r c =;*^/>£, R D = P -sy/wS3 , tv*y> 
^tf^^/w [R A = R B = R° — ^ R D = \fy=c 

~y/v&] s tv^y y^y^ [ R A = R B = r c = p< 
^vi-g, R B =^yv?/i/g] , 2, 2-v ? ^^/U^ r ^>- 
K^^-zu- CR A =R B = R D =^^S. R c =^^vu 
g] , 2-^/W-2-;*^/l^*:/^;rf^/W [ R A — 
R°=y^/US, R B =R C =zn^;vm . 2, 
f/^^y^f^ [R A =R B =RC=^^/Wg > R D = 40 
^f^S] , 2, 2 - ^ y^n tV^n/N'yg^f ;l/ 
(R A = R B =i so-/ntVPS, R C = R°=^^-^ 

g] ttif^jf fe^So ua>u z.tih<Dik&m±\z/» 

HIC*JV^T, R^ltli^»4-12OT/^S 



[0036] miB— «ai (v) xm^tizmsmx^tf 

v^T% #*«#«*<0^*rfta*O. 1-10111 

1 — 6 Sfi%(OjBHdS»4 L v \ 
[0 0 3 7] *»W leas it Lttt, 

»tt*-#*-htLm ^UV^-tK*— h (E 
C) . ^ntVy^-^h (pc) , ^i^* — 
h (bc) . tr-u^*— a?*— h (vc) 

h>- (GBL) , y-s^UU?? b> (GVL) ^jgpjg 

*»Wfcj3V^T. h3B«rttffl-J-5 

h (DMC) s ^^-y^-TK^-h (DEC) , 
/U^^/W^7 — h (EMC) % ^f/^ot 0 /^- 

h (MPC) . ^y^ntVMf;^- h 
(I PMC) , ^/W^^/U^-^-h (BMC) , 
>f y^/Mf/^- tK^— h (I BMC) , sec- 
y^/UJ^/UX — t#^*- h (SBMC) , t e r t — ^ 
— h (T BMC) d^ffbtt^o - 

[0 0 3 8] *mwiz&vz>nMW&k Lttt, ^^/^ 

PF 6 , L i BF 4 , L i A s F 6 x LiN ( S O z C 
F 3 ) 2 . LiN (S0 2 C 2 F 6 ) 2 s LiC ( S 0 2 C 
F 3 ) 3. L i PF 4 (CFs) 2, L i PF, (C 
2 F s ) 3, L i PF 3 (CF 3 ) 3, L i PF 3 ( i s o- 
C s Ft) 3. L i P F 6 ( i s o -C 3 Ft) %:}£&mT 

<r*o. 5-2 McnmrnxmrnzthxtizmztiZo 
[0039] *ftw<ommwite. sftE^ai** 

/p^^ (vs) ifcttwiasc (i) - (iv) -e*5ix 
57^y|t»#(D/M<iilt, fitjIS^: (I) T*^ 
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[o o 4 o] iEmt uttt, y^*<Mfr&iMbtt*§tf 

©J:5ft*^AJd*<fc*i:U"Ctt:. #J;itf. LiCoO 
LiMmO,, L i N i O. b*L, 

h ^ >«rii^ tfc y ^ * a t <Dm&&mm<k%>. 

ftfttfcftv^ 10 

-7,v*u^\si/ (ptfe) , y :7 yfcl?~})'r> 
(PVDF) , (SB 
R) , y o = h yyl/t^^y<o#I^fl£ (NB 
R) % ^/U^^rv-^^/Uir/Wn— ^ (CMC) #<*f<D*£ 
fi^iiLTjES^j^Ltt, ^ 

is-e 2 wpiBSflEJi^TicaDjftteaa-f s t \c x 9 f^as 20 

[0 0 4 2] A*ffi«KtLttt, yf!)A^IE £fc 

£*a,£ 0 flrtti* (0 0 2) 0BNNR (d 0 .,) # 

0. 3 3 5 — 0. 3 4 0 nm -efc-5H|& 

(E P DM) , ^!irh77/U 30 
^-n^n^-U^ (PTFE) , I) 7 yit V *f V (P 
VDF) , l/ydr^^^xy^l^ (SB 
R) . T^yn^Fy/Ui^^xy^M^ft (NB 
R) , ^/^^ri/^f/Ut/WP-^ (CMC) t£i?<Dl& 

[0043] ±s*is—#t /Ky^Dtvy^ 

fc, lEffi, &m*5&Xfv— /\sft<D1zs<\s— ^£^rt~SR 



[004 4] 

[«#P*K<ogg®r) /ptvy^-«-F (pc) 

* V^y^>^2 -^cz }f=-;v (MSP) : tV^yy^ 
CtuiEst (I) R A =R B = R c =R D =^^yP 
*] (SftJfc) =87:3:1 0 0^*«ftfrMK U 
^*U- L i PF 8 Srl M0>«fifc:*<5 <fc 9 KiSfS Itt 

[0045] [y ^vj*-fcmm<DftM&£x*mm<&& 

LiCo0 2 (3EffiS«lK) Sr8 0li%, T 

f-yfy (*s«#j) Sri o««%<D«^-e«a^u - 

tUd 1 -y^vw- 2 - t°n y K^SrJnx.r^7 y — 

9 011% ^y 7yft^y^ <»#»J) 5:101 
0>fiJ^-Ci&&U 1 -7<^vV— 2 - t°n y 

Lfc 0 tit, ^y :/u bruy»*JLtt7>f/WA(Z)-fe/'? 

(US 2 0mm, m£ 3. 2mm) Sr^MLfCo ^CO^ 
-f^STfe-Sr^T, Stl. (2 0t) T> 0. 8mA^ 
«**«ff-e, ^ih®H4. 2ViT5«lU 2k 
\-0. 8mA<D7£mffiT, J»ihSJE 2 . 7V*t?»« 
L> ^^3te»«Sr»0 5gUfc o «3»l^»c««fl[tt, 1M 
L i PFe + EC : GBL (IM) =5 0 : 5 0 & 

tzz. wmi&mmmi* ioo%ttfei* <D%cmm& 

«?&^ttS:* 1 t^-To 
[0 0 4 6] HiS0ij2-l 0*3±t^Jt««l — 7 

v«»<DfftK*#«r« 1 I2*cd J: 9 LfcW^ti^ 

[0 0 4 7] 
[*1] 
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[oo48] mmm 11-12 

ffi£fTo7t„ 1"&:b*>, 1M LiPFe PC/MS 
P=97/3 (SSJfc) W^jgt^S^a^^/U^^ 

(CELGARD Inc.MtfV fcf U>1Sc#?U4:7 W 
/WA ; K# 2 5 0 0 ) <0-^att$rS§^ 

tit LTfNffiLfco -g-S^-ti-r 2 0#^<Oir^u-^cD 



[004 9] 
[^2] 





X^iU ^^-^ ^ix^ : JrVTfr 

1 1 I i 




0111 


1 1 SI) j 92 j , 


@ 


0112 


j x c^aqg) j a j 0 j © 


1 



[0050] /«cfc\ *&w\*.mm.(onmm\z.mT£im 
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[00 5 1] 
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